Purpose -Mobile applications, or apps, are an increasingly important part of omnichannel retailing. While the adoption and usage of apps for marketing purposes has grown exponentially over the past few years, there is little academic research in this area. The purpose of this paper is to examine how the mobile phone platform (Android vs Apple iOS), interest in the app and recency of store visit affect consumers' likelihood to use the apps for purchasing and information-sharing activities. Design/methodology/approach -The paper tests a model by analysing survey data collected from customers of a major US retailer using partial least squares regression. Findings -The analysis finds that the level of interest in a retail app is positively related to the consumer's intention to engage in both purchasing and information-sharing activities. In addition, the recency of the consumer's last visit to the retail store has a moderating effect on both types of activities; the more recent the last visit, the larger the effect-size of interest in the app on intention to share information and make a purchase. Practical implications -While marketing and advertising managers may have suspected that Apple iOS users are more receptive to retail mobile apps, this study provides empirical support for the proposition. In addition, the moderating effect of recency of visit suggests that in-store promotions may be effective in increasing usage of the retailer's mobile apps. Originality/value -This study is among the first in the academic literature to examine predictors of mobile app usage for purchasing and information sharing. It fills a gap in the literature, while at the same time providing actionable information for practitioners.
Introduction
Mobile applications, or "mobile apps," are transforming the retail world. In this new environment, "unless conventional merchants adopt an entirely new perspective -one that allows them to integrate disparate channels into a single seamless omnichannel experience -they are likely to be swept away" (Rigby, 2011, p. 26) . Aubrey and Judge (2012) see "smartphone-enabled, connected consumers" as the drivers of the omnichannel, noting that "they do not care whether they buy online, via mobile or in-store as long as they get the product they want, when they want it at the right price" (p. 33). Thus, understanding the intersection between the physical store and smartphone apps is key to understanding and adapting to the technology-driven customer in the omnichannel. For retailers, these smartphone-enabled mobile apps represent a growing opportunity in the omnichannel. According to industry researchers, smartphone penetration in the USA and UK reached 44 and 43 percent, respectively, in 2012 (Google, 2012) . A smartphone is defined here as a mobile phone with an operating system (e.g. Apple iOS, Android, Windows Mobile, Palm or Blackberry) that offers internet connectivity and allows the user to install apps, or small-sized applications. The "apps culture", as one industry watcher explains, is growing to the point that "if you haven't embraced it yet, you probably will, since ultimately every smartphone user on the planet is expected to buy into it" ( Johnson, 2010, p. 24) .
According to a recent industry study, 38 percent of smartphone shoppers had used a mobile app to make a purchase from a retailer, and 56 percent said they planned to make a purchase with a retailer app in the next year (Adobe, 2013) . A retailer app represents a self-contained software program dedicated solely to that retailer. By analogy, a mobile app is akin to a virtual store dedicated to that specific retailer.
The mobile app developer can decide what features the program will offer. For example, the retailer can decide if the mobile app should only allow customers to complete a purchase, share information about a possible purchase or offer both features. In this fashion, a mobile app could decide a tension described by Doherty and Ellis-Chadwick (2010) over the future of electronic commerce by retailers.
In this tension, retailers will be tempted to collect as much information created by customers through web sites. This information would add to retailer's CRM and one-toone marketing efforts (Doherty and Ellis-Chadwick, 2010) . Customers, conversely, will desire opportunities to engage in word of mouth activities related to the potential or actual purchase (Brown et al., 2007) . A retailer's mobile app solves this tension by allowing for both outcomes. That is, retailers can gather information related to one-to-one marketing while customers could share information with other customers.
Given this possibility, retailers' interest in mobile apps would appear natural, especially by those retailers who rely on technology as a source of competitive advantage (Bennett and Savani, 2011) . The use and adoption of retailers' mobile apps remain largely unexamined in the academic literature. Using customer data obtained from a major US-based retailer, the present study aims to fill part of this gap by posing three research questions that are vital to retailers who are beginning to invest in app development and plan marketing efforts around them:
RQ1. Does the operating system on consumers' smartphones influence their interest in a retailer's mobile app?
RQ2. Does a relationship exist between consumers' interest in a retailer's app and their intention to engage in purchasing and/or information-sharing activities?
RQ3. Does the recency of the consumer's last visit to the retailer's store have any effect on the relationship between interest and purchasing and/or informationsharing activities?
The goal of this study is to provide marketers with empirically based answers to these research questions that can then inform their strategic and tactical decision making. As Aubrey and Judge (2012) note, retailers must define "the role that the physical channel plays alongside other ecommerce channels" (p. 34). When defining the roles of the physical retail environment and mobile apps, retailers will likely find the relationship between interest in apps and their purchase or information-sharing activities vital. Additionally, a linkage between recency of visit and the usage of apps for purchasing or information sharing would have strong implications for not only segmentation, but also types of promotions to support app usage. In addition to the practitioner applications, the study will test the boundaries of theories linking attitudes and usage, as well as applying these theories to the context of mobile app usage.
Literature review and hypothesis development
A number of studies have examined the adoption of mobile commerce, or m-commerce, generally defined as the use of wireless devices such as mobile phones to conduct electronic business transactions (Ting-Peng and Chih-Ping, 2004; Chiang and Li, 2010 ). An early framework of m-commerce behaviours centred around the use processes, i.e. the experience and outcome, which were in turn influenced by contextual and user characteristics (Sarker and Wells, 2003) . Similarly, Ktoridou et al. (2008) propose that adoption of m-commerce is influenced by a combination of cultural and technological factors, and Lee and Lee (2010) suggest gender and ethnicity could play a role in m-commerce adoption. Mort and Drennan (2007) (Davis, 1989) , the theory of reasoned of action (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975) , the theory of planned behaviour (Ajzen, 1991) . More recent efforts reflect an attempt to apply these theories in an m-commerce setting. For example, Rao and Troshani (2007) develop a model of adoption intentions based on perceived usefulness and perceived ease of use, along with user predisposition and social influence. Maity (2010) extracts TAM-related factors, i.e. perceived usefulness and ease of use, as well as subjective norms, behavioural controls, self-efficacy and the role of alternate channels, from qualitative data on m-commerce usage. Khalifa and Shen (2008) apply the theory of planned behaviour -an extension of the theory of reasoned action -to develop an m-commerce framework, with adoption as the behavioural outcome predicted by perceived consequences of adoption, attitude and subjective norms. These studies, though, examine the antecedents of technology use without considering how respondents expect the technology to perform specifically.
Rather than treating adoption as the behavioural outcome, the present study examines the consumer's interest in the mobile app as an attitudinal predictor of two behavioural outcomes (i.e. the use of the app for shopping and/or informationsharing). That is, the model tested in this paper considers the relationship between intention to download a retailer's mobile app and the outcomes associated with using a retailer's mobile app. Applying this framework to the present research questions, a discussion of the rationale for each hypothesized relationship follows.
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Mobile operating systems
Mobile apps rely on the smartphone's native code, creating a self-contained user interface, whereas mobile web sites rely on HTML (Charland and Leroux, 2011) . Apps "move e-commerce off the Web and onto a more secure mobile Internet platform. They cut through the clutter of domain-name servers and uncalibrated information sources, taking the user straight to the content he or she already values" ( Johnson, 2010, p. 24) . Compared to traditional mobile web sites, mobile apps provides several advantages for marketers because mobile apps offer greater security features as well as allow consumers by pass competitors' information and go directly to the marketer's self-contained environment. Among the marketplace leaders for smartphone operating systems -Apple's iOS and Google's Android -roughly 68 percent and 60 percent, respectively of users report downloading and using an app within the last 30 days (Nielsenwire, 2011b) . Based on device sales, the three most common operating systems are Apple's iOS for its iPhone, the Blackberry OS used on Blackberry devices and Google's Android OS, which is used on a variety of manufacturers' phones. As of September 2012, Apple's iOS accounted for 50 percent of smart phone operating systems in the USA, while Android comprised 41 percent and Blackberry a distant third place, with 3 percent (StatCounter, 2012). The remainder of the market is fragmented between Windows, Symbian and other operating systems, with only Windows holding more than 1 percent.
The Apple iPhone offers the most apps available for download with an estimated 350,000 in early 2011, compared to 90,000 for Android platform (Lookout Mobile Security, 2011). Apple was an early pioneer of what some have termed "apps culture" ( Johnson, 2010) , providing the firm with a significant head-start among its users. Although the number of Android apps has been predicted, based on the rate of growth, to surpass the number of iPhone apps sometime in 2012 (Lookout Mobile Security, 2011), the "apps culture" appears more common among iPhone users. A recent study finds that Apple iOS users had an average of 48 apps, while Android users had, on average, only 35 (Nielsenwire, 2011a) . Moreover, another study indicates iOS users average 105.3 minutes each month using mobile commerce apps, while Android users averaged only 87.6 minutes (Arbitron, 2013) . Although the "apps culture" exists in the Android user environment to a lesser extent than in the iPhone user environment, it still exceeds that of Blackberry and the other OSs, which offer only limited selections of apps. For example, the average Palm OS user has only 21 apps, with Windows Mobile users averaging only 17 apps and Blackberry OS just 15 (Nielsenwire, 2011a) .
Thus, the OS environment becomes one of the contextual factors that have been shown to affect the consumer's likelihood to adopt m-services (e.g. Sarker and Wells, 2003; Ktoridou et al., 2008) , which presumably includes apps. Because familiarity and length of usage are positive antecedents of acceptance and usage (Bigné et al., 2007) , it is proposed that iPhone OS users -being more acclimated to the "apps" culture -will be more likely to express interest in a retail app than Android users, users of other mobile OS such as Windows CE, Palm and Blackberry. Formally:
RQ4. Users of OS platforms including iPhone, Android and other will exhibit different acclimation towards intent to download a retailer's app and the outcomes associated with using a retailer's app.
Behavioural outcomes of interest in application
As explained by the theory of reasoned action and its derivative theories, there is a strong correlation between attitude and the intention to engage in a behaviour that has been empirically supported in a variety of contexts, including coupon usage (Shimp and Kavas, 1984; Bagozzi et al., 1992) , financial service retailers (McKechnie et al., 2006) , online shopping (Yoh et al., 2003) , online purchasing of goods (Korzaan, 2003; Njite and Parsa, 2005; Barkhi et al., 2008) , retail innovations (Chiu et al., 2010) and services (Njite and Parsa, 2005) . Attitude towards activity could be characterized as interest in a particular behaviour or occasion (Sheppard et al., 1988) . In the context of a retailer's mobile app, the focal attitude becomes interest in the application. Before a retailer allocates resources towards the development and support of a mobile app, then an understanding of consumers' interest in such an app seems warranted. Without a favourable attitude towards the retailer's mobile app, the consumer could appear reluctant to download and/or use the retailer's mobile app.
It is proposed that this attitude will be a significant predictor of intent to engage in two related behaviours: purchasing activities and information-sharing activities. The former includes those activities related to engaging in a purchase transaction (e.g. receiving discount coupons or shopping/purchasing items), while the latter refers to more search-related behaviours (e.g. viewing videos and photos of products). Finally, it would be expected that as users engage in search-related behaviours then users would be more likely to complete the purchase because users would have received some feedback to assist the user in deciding to complete the purchase:
H1. Interest in the retailer's mobile app is positively related to intent to engage in purchasing activities.
H2. Interest in the retailer's mobile app is positively related to intent to engage in information-sharing activities.
H3. Information-sharing activities is positively related to purchasing activities.
Time since last visit
It is further hypothesized that the effect of the attitude on behavioural intentions will be moderated by the time elapsed of the consumer's last visit to the retail store. Mort and Drennan (2007) suggest a relationship between a consumer's product involvement and acceptance of mobile advertising and marketing communications, a category that includes the information-sharing activities described in this study. Prior research demonstrates an interaction between involvement and attitudes in predicting purchase intentions (e.g. Wu et al., 2011) , as well as between commitment and attitudes in predicting word-of-mouth activities (e.g. Brown et al., 2007) . Consumers who visit a retailer more frequently and/or more recently are likely to maintain higher levels of both product-category involvement and commitment to the retailer; thus, recency of visit could serve as a proxy for involvement and/or commitment. Further, an interaction between relationship quality and recency of prior buying behaviour exists (De Cannière et al., 2009) . With regard to intent to engage in purchasing activities, it is reasonable to predict a similar interaction with the attitude when predicting intentions to engage in both purchasing and information-sharing activities. Finally, consumers who have visited the store more recently could exhibit a greater relationship between sharing information and completing a purchase compared to consumers who have not recently visited the
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H4A. The relationship between interest in the retailer's mobile app and consumers' purchasing activities is moderated by the consumer's time since last visit to the retail store.
H4B.
The relationship between interest in the retailer's mobile app and informationsharing activities is moderated by the consumer's time since last visit to the retail store.
H4C.
The relationship between information-sharing activities and purchasing activities is moderated by the consumer's time since last visit to the retail store.
3. Research design 3.1 Survey design, participants and procedure A US-based retailer that focuses on women's fashion, which includes a mixture of e-commerce and traditional commerce, internally designed the survey (see Appendix).
The survey was developed to gauge interest in and uses of possible application for use on a personal digital assistant (e.g. mobile device, smartphone). A link to the survey was posted to the retailer's blog and Facebook page. The survey was available for three days. Although more than 400 woman started the survey, 345 completed surveys were submitted. Respondents did not receive any form of compensation for completing the survey. Respondents were screened for ownership of a smartphone. Those respondents who lacked such a device were not shown the remainder of the survey.
Measures
Interest in retailer's potential application (i.e. app) was measured initially as a five-point modified Likert scale (end points: 1 ¼ very interested to 5 ¼ very disinterested). For the analysis, this item was recoded (end points: 1 ¼ very disinterested to 5 ¼ very interested). Possible features were measured as a five-point modified Likert scale (end points: 1 ¼ not important at all to 5 ¼ extremely important). Respondents then marked nine possible features for the retailer's potential application. Finally, respondents were asked about the time since last visit to the retailer's physical location. The scale item was measured as a three-point ordinal scale. For the analysis, this item was converted to a dichotomous variable (end points: 1 ¼ within the past month to 2 ¼ more than the past month).
Respondents were coded based on mobile device ownership (i.e. Apple OS device owner; Android OS device owner; etc.) (see Table I ). Because of the few respondents for mobile devices that were based on an operating system other than iOS or Android, these respondents were coded as Other.
Analysis: partial least squares
Given that the purpose of this study was to simultaneously test multiple theorized causal relationships among the constructs, the data were analysed using partial least squares regression (Diamantopoulos and Winklhofer, 2001; Levin et al., 2012) using SmartPLS software (Ringle et al., 2005) for a number of reasons. Partial least squares regression is preferable to estimate a path dependent model when the following conditions exist (which is the case here): the hypothesized model includes formative constructs; assumptions about normality do not hold (Chin and Newsted, 1999) .
Partial least squares regression also requires a sample size with at least ten times the number of predictor variables that influence a criterion variable (Wixom and Watson, 2001) . For the hypothesized model shown in Figure 1 , the criterion variable, purchasing activities, had the most predictor variables with two. Thus, the minimum sample for this model was 20. The sample size for this paper, 345 completed responses, exceeded the necessary minimum value.
Scores for the moderating variable, which was converted from an ordinal scale to a dichotomous scale, time since last visit to the physical location multiplied by interest in the application score and, separately, by information-sharing activities score, was calculated following Chin et al. (2003) .
Finally, the two dependent variables, purchasing activities and information-sharing activities, were developed using principal component analysis with a Varimax rotation. Items were refined consistent with theory. Based on the two-factor solution (see Table II ), items related to purchasing activities as well as items related to information-sharing activities were summated.
The analysis followed the two stage approach (Lohmöller, 1989) . In the first stage, latent construct scores are estimated through an iterative process. For the first stage, the iterative estimation process continues until the changes in the sum of the outer weights are sufficiently low. Hair et al. (2011) 
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In the second stage, using ordinary least squares for each partial regression in the model, the final estimates of the coefficients are determined. This stage provides the path coefficients for the structural model. Figure 2 contains the standardized path coefficients, t-values and R 2 values to indicate predictive ability of the interest in the retailer's application and the two criterion variables (e.g. Macmillan et al., 2005) . Because partial least squares regression as a distribution-free technique relies on the bootstrapping resampling technique to determine path significance, 5,000 resamples were taken to perform the bootstrap (Levin et al., 2012) . t-values were computed based on the bootstrapping procedure and their significance levels were determined using a two-tailed distribution with 344 degrees of freedom (Ringle et al., 2005) .
Results
Structural models and test of hypothesis
In the initial model interest in application is positively related to purchasing activities (path coefficient ¼ 0.484; t ¼ 6.28; po0.01) and to information-sharing activities (path coefficient ¼ 0.291; t ¼ 5.21; po0.01) to support H1 and H2. However, the relationship These results appear consistent when considering differences among OS users. However, examining the results multigroup analysis where the b coefficients of each group for each path is tested, there are no statistically significant differences between OS users. Hence, there is no support for the research question.
Examining the hypothesized moderated effect, we note that the b coefficient between interest in the application and purchasing activities improves from 0.484 ( po0.01) without the moderator in the model (not shown in Figure 2 ) to 0.891 ( po0.01) with the time since last visit moderator in the model (as shown in Figure 1) . Similarly, the b coefficient between interest in the application and information-sharing activities improves from 0.291 ( po0.01) without the moderator in the model to 0.612 ( po0.01) with the time since last visit moderator in the model. This improvement in the b coefficient suggests the time since last visit moderator should be included in the model. Furthermore, the R 2 of purchasing activities increases from 0.26 without the moderating effect to 0.28 with the inclusion of the moderating effect. Similarly, the R 2 of information-sharing activities increases from 0.08 without the moderating effect to 0.09 with the inclusion of the moderating effect. Finally, the presence of the time since last visit moderator changes the relationship from information-sharing activities to purchasing activities appears statistically signification. A moderating effect is evidenced by a change in the path weight as the amount of variance explained in the latent construct, or a path is statistically significant with the presence of the moderator as compared to a lack of statistical significance without the presence of the moderator (Henseler et al., 2009) . Hence, H4A, H4B and H4C are supported.
The negative values of the moderator suggests that people who have been to store more recently are more likely to use the application to complete a purchase, and share information. The presence of the moderator suggests that consumers who have been to the store more recently continue to consider the purchase as compared to consumers who have not. Chin (1998) argues that the endogenous latent variables can be described as substantial, moderate or weak based on R 2 values of 0.67, 0.33 or 0.19, respectively. Information-sharing activities (R 2 ¼ 0.09) and purchasing activities (R 2 ¼ 0.28) could be described as weak. Henseler et al. (2009) suggests that effect size could be thought of as small, moderate and large based on f 2 values of 0.02, 0.15 and 0.35, respectively. By comparing the R 2 values for purchasing activities and information-sharing activities with and without the presence of the moderating variable, then the effect size for purchasing activities ( f 2 ¼ 0.285) could be described as moderate while the effect size for informationsharing activities ( f 2 ¼ 0.561) could be described as large. Therefore, the moderating variable improves both the explanatory variance, as shown by R 2 , and the predictiveness, as shown by f 2 , in the relationship between interest in a retailer's app and information-sharing activities. The moderating variable has less explanatory variance and predictiveness on the relationship between interests in a retailer's app and purchasing activities. In both paths, the moderating variable -time since last visit -amplifies the relationship between interest in the application and the two dependent variables, purchasing activity and information-sharing activity. The moderating effect is stronger in the later compared to the former.
The correlation values as shown in Table III provide additional insight. The relationship between interest in retailer's mobile app and purchasing activities could be 767 Predicting mobile app usage characterized as moderate while the relationship between interest in retailer's mobile app and information-sharing activities could be thought of as weak.
Discussion
This study provides interesting and actionable insights for both academics and practitioners into the behaviour of mobile app users. First, the study finds strong correlations between interest in the retailer's mobile app and intention to engage in purchasing and information-sharing activities. This finding is particularly important to retail marketing and advertising managers, who are facing increasing constraints on their advertising and promotion budgets. This study provides empirical support for the return on investment on the development of app because it finds a significant relationship between retail mobile apps and desired customer behaviour. As they find themselves required to justify all expenditures, managers will benefit from the knowledge that their investment in mobile apps is likely to provide a real and measurable financial benefit. From a theoretical perspective, the study lends further support to the extant literature on the correlation between attitudes and behaviours. Second, the model presented in this survey provides insights into what users expect a retailer's mobile app to do. That is, users desire a retailer's mobile app that aids the user in completing a transaction. For example, retailers could provide coupons that are available only through the mobile app and/or allow users to complete the purchase for merchandise viewed at the store or through the mobile app. Correspondingly, the retailer's mobile app could contain fewer features related to information sharing. Consumers seem to desire less of these features such as posting pictures and sharing comments on Facebook and blogs.
Finally, the results of this study suggest an interaction between the time since a customer's last visit to a retailer and that customer's behaviours related to retail apps, providing support to the notion that in the omnichannel, offline and online channels are inexorably intertwined. The amount of time since the last visit appears to exert a negative moderating effect between interest in the app and the two behavioural outcomes (i.e. purchasing activities and information-sharing activities, as well as moderating the effect of information-sharing activities on purchasing activities. In essence, the less time that has passed since the customer's last visit, the stronger the effect. The strength of this moderation is particularly strong in the relationship between interest in the application and purchasing activities (b coefficient ¼ À0.993, po0.1).
Again, this provides vital and actionable insight for the marketing managers for retailers. These results suggest that mobile apps will produce the most return on investment for recent customers or shoppers. These managers may wish to act on this information by promoting their apps through in-store promotions, point-of-purchase displays or mailings to members of loyalty/frequent shopper programs. Conversely, it suggests that retailers might increase the likelihood of app users making a purchase or sharing information by incentivizing them to visit the store. This conclusion argues for a relationship between physical location and social media activities. The two behaviours -visiting a store and using an application -are not separate or distinct behaviours. Rather, these behaviours are linked through the omnichannel. Given the same level of interest in a retail app, the customer who has recently visited the store remains more likely to then use the app to engage in purchasing or information-sharing activities than the customer who has not recently visited the store.
From a theoretical standpoint, this study confirms the relationship between attitudes and behaviours and extends the theory of reasoned action and its derivatives to the context of mobile commerce. By expanding technology adoption attitudes beyond the constructs of the technology acceptance model, it provides an alternative framework that incorporates a richer set of behavioural outcomes than simple adoption, as well as being more relevant to the retail environment than the TAM constructs. By focusing on the most highly desired outcomes of mobile retail apps, the model used in this study may provide a template for studying the effect of other retail technologies on these important behaviours.
Limitations and directions for future research
As with any study, there are several caveats and limitations. First, the survey data were collected by a retailer as part of its research into mobile app development, so the researchers were limited to the existing questions. Thus, the attitudinal and behavioural messages were not as deep as would be preferred. However, the ability to access a sample of actual customers for a major retailer does offset some of this weakness. Second, the measures are all self-reported, and no actual behaviours are measured. Finally, generalizability may be limited, as this study focused on a single retailer in the USA with a demographically homogenous customer base. Nevertheless, it provides valuable theoretical and managerial insights that may be expanded upon in future research.
This study suggests a number of opportunities for further examination. First and foremost, this model should be expanded to include more channels of the omnichannel -web sites, catalogues, call centres, etc. Also, this model should be tested in other contexts. For example, would a similar model yield similar results from a men's fashion retailer? The attitudinal construct of "interest in the app" should be expanded upon to determine the various dimensions of interest to provide a richer understanding of the attitudinal determinants of the focal behaviours. In addition, this study was limited to interest in the app's effect on behavioural constructs. The model could be expanded to include attitudinal constructs such as attitude towards the brand, loyalty towards the brand, satisfaction with the shopping experience and/or enjoyment of the shopping experience, as well as other behavioural constructs.
The growth of mobile app adoption among consumers suggests that research in this area will be increasingly important. Smartphones now account for approximately ten percent of web site traffic (Monetate, 2012) . A recent study indicated that 69 percent of retailers intended to increase their expenditures on mobile commerce (Brohan, 2012) , so any research that assists retailers in allocating these dollars should be considered valuable. Furthermore, the emergence of an "apps culture" and retail omnichannel provides a rich new context in which to study consumers, their preferences and behaviours. This study provides some interesting directions for mobile app research. To purchase reprints of this article please e-mail: reprints@emeraldinsight.com Or visit our web site for further details: www.emeraldinsight.com/reprints
